Background. Potential disparities in health care utilization were examined using overnight hospitalization data from the University of Alabama at Birmingham Study of Aging, a longitudinal investigation of a stratified sample of Medicare beneficiaries.
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O LDER adults in the United States who are members of minority populations have an increased risk for negative health outcomes. This risk increases when the additive effect of low socioeconomic status is considered (1) (2) (3) . Identification of disparities between the health outcomes of ethnic minorities compared with the Caucasian majority is a current focus of research (3) . One important source of racial differences in health may be the disproportionate use of certain kinds of health services by minority groups. Underutilization of services by African Americans has been identified when studying several disease areas and has been linked to higher rates of mortality for African Americans (3, 4) . These findings have been mixed depending on the use of a national or local sample, the type of service utilization, and how it is measured.
Miller and associates (5) found that older African Americans were less likely to have an overnight hospital stay using data from the 1984 Supplement of Aging and the 1984 National Long-Term Care Survey, but there was no racial difference when examining data from the 1987 National Medical Care Expenditure Survey. An analysis of data from the National Health and Nutrition Examination Study revealed that that African American and Caucasian adults were hospitalized at similar rates in early adulthood, but African Americans were less likely to be hospitalized later in life (6) . A delay in treatment-seeking behaviors in African Americans is a potential factor that may contribute to worse longitudinal outcomes.
Andersen (7) has reviewed the factors that might affect one's likelihood to utilize health services. A portion of his behavioral model conceptualizes use of health services to be a function of individual determinants that are an individual's characteristics that predispose him or her to use a particular service, social and environmental factors that enable or deter use, and one's illness level or need for care. It was determined that need had the largest association with overnight hospitalization in previous investigations when compared with predisposing and enabling factors (8) .
In the current investigation utilizing data from the University of Alabama at Birmingham Study of Aging, the primary objective was to examine the relationships between race and use of surgical and nonsurgical overnight hospital admissions in a sample of African American and Caucasian Medicare beneficiaries. Andersen's Behavioral Model was used to identify additional measures (predisposing and enabling factors as well as illness level or need) predictive of overnight hospital admission.
Methods

Participants
The University of Alabama at Birmingham Study of Aging, conducted at the University of Alabama at Birmingham, is a longitudinal observational study designed to examine racial differences in patterns of mobility, to examine short-term and long-term predictors of mobility limitation for African Americans and Caucasians, and to determine if mobility limitations predict subsequent nursing home placement and death. A stratified random sample of community dwelling adults aged 65 years and older was selected from a list of Medicare beneficiaries from five counties in central Alabama. The University of Alabama at Birmingham Study of Aging oversampled African Americans, males, and rural residents to provide a balanced sample in terms of race, gender, and urban-rural residence, with all individuals possessing some form of health care coverage. A total sample of 1,000 participants, 50% Caucasians, 50% African Americans, 51% rural, and 50% female, were recruited. Initial data were collected during an in-home assessment (1999) (2000) (2001) , and follow-up data were collected every 6 months via telephone interview. Data through the 48-month follow-up telephone interview are included in the present investigation. All procedures were approved by the Institutional Review Board of the University of Alabama at Birmingham.
Measures
Prospective overnight hospital admission.-During the longitudinal follow-up telephone interviews, participants were asked, "In the last six months, have you been hospitalized overnight?" If so, the date and reason for each overnight hospitalization were recorded. The hospitalizations were later categorized as major surgical admissions or nonsurgical admissions. Surgical overnight hospital admissions included the following surgeries: cardiac, thoracic, gastrointestinal, orthopedic, vascular, and urologic. All other overnight hospital admissions including procedures such as colonoscopy and angioplasty were defined as nonsurgical (9) . Participants reported dates for 1-3 admissions at each follow-up interview, and the time to the first occurrence was analyzed. If multiple events were reported, the date of the earliest event was used.
Predisposing characteristics.-Demographic factors.-The baseline questionnaire collected self-reported data on demographics, including age, gender, ethnicity, and marital status. Marital status was analyzed as married versus not married (widowed, separated, divorced, and never married).
Mini-Mental State Examination.-The Mini-Mental State Examination is a brief and objective screening measure of cognitive impairment that has been proven to be valid and reliable across clinical, epidemiological, and community survey studies. The higher the score from 0 to 30, the less cognitively impaired the individual (10).
Depressive symptoms.-Depression was assessed using the Geriatric Depression Scale-Short Form (SF), a 15-item self-report questionnaire designed to measure common symptoms of depression (11) . Using a yes/no format, the respondents were asked if they had experienced the symptom in the past week. The scale has a range of 0 to 15, with higher scores on the questionnaire suggestive of clinical depression.
Anxiety.-Anxiety was assessed using the Arthritis Impact Measurement Scale-Anxiety Subscale (12) . The Arthritis Impact Measurement Scale is a self-report questionnaire that contains nine subscales, addressing physical, mental, and social health. The Arthritis Impact Measurement Scale has also previously been used in nonarthritic populations (13) . The anxiety subscale consists of five items scored on a scale of 1 (always) to 5 (never). The items were totaled for an overall anxiety score ranging from 5-25. The lower scores corresponded to increased anxiety.
Enabling resources.-Personal/family resources (education and health insurance) as well as social support were assessed. Education was recorded and ranged from 6 (sixth grade education or less) to 17 (graduate or professional degree). Private insurance was coded as 0 for individuals who reported no private insurance in addition to Medicare and 1 for those with private insurance.
Social support.-Social support was assessed at baseline with four questions modified from the Arthritis Impact Measurement Scale. Individuals were asked: (a) How often did you feel that your family or friends would be around if you needed assistance, (b) were sensitive to your personal needs, (c) were interested in helping you solve problems, and (d) understood how getting older has affected you? Response options ranged from 0 (never) to 4 (always). Responses were summed to achieve a total score that ranged from 0 to 16, with higher scores representing more social support.
Urban versus rural residence.-Urban versus rural community status was categorized by using geocoding. Once a latitude-longitude coordinate is assigned, the address can be displayed on a map or used in a spatial search to locate the nearest medical facilities or linked to census data to track population density. Individuals with missing data for this measure (N = 3) were categorized as living in an urban versus rural community based on the county they lived in.
Perceived discrimination.-Participants were asked, "Over your lifetime, how often have you experienced discrimination because of your race or skin color?" Responses options included never (0), occasionally (1), often (2), very often (3), and always (4).
Illness level or need.-SF-12.-The SF-12 provides a global measure of health. The SF-12 physical component scale score was standardized to have a mean of 50 and a SD of 10 in the adult U.S. population (14) . Similarly, the SF-12 produces a mental component scale score. Both component scores were examined.
Activities of daily living.-Activities of daily living assessed the individual's ability to perform five self-care tasks, including eating, using the toilet, dressing, transferring, and bathing. Participants were asked if they had difficulty performing each task. Scores on this measure were a count of the tasks the participant reported having difficulty performing (15).
Short Physical Performance Battery.-Timed tests of balance, walking, and the ability to rise from a chair were used to measure lower extremity function (16, 17) . Persons were ranked by standards set by Guralnik and associates (17); a person unable to perform a given task was assigned a score of 0 for that task and 4 represented the highest level of performance. The composite score, calculated as the sum of the three rankings, ranged from 0 to 12, with higher scores indicating better performance. The internal consistency of the scale for the entire University of Alabama at Birmingham Study of Aging sample, as assessed by Cronbach alpha, was .76 (18) .
Statistical Analyses
All analyses were performed using the SAS 9.1 software package (19) . Racial differences on study variables at baseline were examined using t tests for continuous variables and chi-square independence tests for nominal variables. Complete date information was provided for 540 of the 578 hospitalization events. For 26 hospitalization events, only the month and year were recorded, and the 15th day of that month was analyzed as the date of that event in the analyses. If a participant reported a hospitalization but did not provide a date (N = 12), the midpoint between the current assessment and the previous assessment was imputed as the date of the hospitalization. A time-to-event analysis was conducted using Cox Proportional hazards models to examine the bivariate effects of study variables on time to the first overnight hospital admission (20, 21) . If no admission occurred, time to the event was censored. For individuals who died, the death date was used as the censoring point. For individuals who survived throughout the follow-up period without overnight hospitalization, the date of last follow-up interview was used as the censoring date.
Additional covariate-adjusted models were conducted to assess the effects of race on time to hospital admission. These models examined race as a predictor of hospital admission and statistically controlled for age, gender, education, marital status, urban versus rural residence, and physical health. A Race × Gender interaction was also assessed to determine if the effect of race on hospital admission rates depended on an individual's gender. For significant interactions, vectors were used to compare African American females, African American males, and Caucasian females to the reference group, Caucasian males, to examine the nature of the significant interaction.
Results
Participants
A total of 942 participants were eligible for this analysis. The mean age of these participants was 75.3 (SD = 6.7; range: 65-106). African Americans were significantly older, less likely to be married, had lower Mini-Mental State Examination scores, and reported higher levels of anxiety than Caucasians. African Americans were also less likely to have private insurance, had fewer years of education, less social support, reported worse physical and mental health, and were more likely to report perceived discrimination compared with their Caucasian counterparts ( Table 1) . Ninetysix percent of participants reported having a doctor whom they see for their normal health care.
Surgical Overnight Hospital Admissions
The number of surgical admissions ranged from 0 to 2, with 85 participants (9.0%) reporting at least one admission. Bivariate analyses revealed that the African Americans were less likely to report a surgical admission than Caucasians (hazard ratio = 0.63, 95% confidence interval = 0.41-0.98). Lower physical component scale, higher Mini-Mental State Examination, having private insurance, and more activities of daily living limitations were each predictive of a higher rate of surgical admission. There was also a trend for more education being associated with a higher rate of surgical admission (Table 2) . Although the main effect of race was no longer significant in the covariate-adjusted model, African Americans were only 0.69 times as likely to utilize a surgical admission when compared with Caucasians at any given time (hazard ratio = 0.69, 95% confidence interval = 0.42-1.13; Figure 1 ). The Race × Gender interaction was nonsignificant. 
Nonsurgical Overnight Hospital Admissions
The number of nonsurgical admissions ranged from 0 to 7, with 315 participants (33.4%) reporting at least one. Bivariate Cox proportional hazards models revealed that African Americans were also less likely to utilize nonsurgical admissions, (hazard ratio = 0.74, 95% confidence interval = 0.59-0.93). Older age, lower physical component scale, more depressive symptoms and anxiety, lower mental component scale, more social support, reporting less racial discrimination, more activities of daily living limitations, and poor performance on the Short Physical Performance Battery were predictive of a higher rate of utilization of nonsurgical admissions (p's < .05; Table 3 ).
The disparity in utilization of nonsurgical admissions widened in the covariate-adjusted model, with African Americans being only 0.64 times as likely to utilize a nonsurgical admission at any given time when compared with Caucasians (hazard ratio = 0.64, 95% confidence interval = 0.50-0.84; Figure 2 ). The Race × Gender interaction was found to be significant, p = .0275. Each race-gender group reported a significantly lower rate of nonsurgical admission than the referent Caucasian male group (p's < .02). The largest difference was between African American men and Caucasian men, with African American men only 0.50 times as likely to reporting a nonsurgical admission at any given time.
Discussion
African Americans reported lower utilization rates for both major surgical and nonsurgical overnight hospital admissions compared with their Caucasian counterparts. Race was a significant predictor of surgical overnight hospital admission when other factors were not included in the model. However, the covariate-adjusted effect of race was not significant, perhaps due to the small percentage of participants reporting the outcome and/or the number of predictors in the model. These findings are consistent with research examining surgery for specific conditions (22, 23) . Data from the 1990 U.S. Census, the National Center for Health Statistics, and the Centers for Medicare and Medicaid Services found racial differences in surgical procedures to treat heart disease (cardiac catheterization, coronary artery bypass graft, and percutaneous transluminal coronary angioplasty), with African Americans less likely to undergo these procedures.
Predictors of Service Utilization
Predisposing characteristics.-Individuals suffering from mental problems have been found to be less likely to engage in preventive behaviors compared with older adults without mental health problems (24) . These finding were supported by the results of this investigation. Individuals with higher Mini-Mental State Examination scores, which represent better cognitive functioning, were more likely to utilize surgical overnight hospital admissions. Poorer mental health, measured by depressive symptoms, anxiety, and the mental component scale, were predictive of higher rates of nonsurgical admission. These results advocate the need for medical personnel to address mental health issues with their patients, particularly because of previously observed links between psychological characteristics and physical health (25) .
Enabling resources.-This investigation revealed a link between perceived discrimination and a lower rate of nonsurgical admission. Perceived discrimination is important to consider relative to the health and well-being of older minority adults; literature indicates that discrimination may have a negative impact on the mental and physical health of African Americans (26) (27) (28) (29) (30) . Specifically, an individual's perception of discrimination represents a stressful life experience that can have an adverse impact on health. Although the lifetime experience of discrimination cannot be changed, delayed treatment seeking could potentially be decreased at the individual level with programs targeted at making the individual feel more comfortable with their physician and the health care environment. Overcoming the barriers presented by the perception of discrimination could decrease the utilization disparities between African American and Caucasian older adults.
Although all participants were Medicare beneficiaries, individuals with private insurance in addition to their Medicare coverage were found to have a higher rate of surgical admission. Private insurance results in lower hospital copayments, better coverage of the costs of physicians' services, and better coverage of the costs of medications (31) . In addition to reducing out-of-pocket expenses, private insurance also provides the opportunity to select from a larger network of physicians. Therefore, individuals with limited resources and no access to private insurance might continue to show disparities in utilization.
Social support was found to be predictive of a higher rate of utilizing nonsurgical hospital admission. This result was consistent with the findings of Penning (32) where high levels of instrumental support from members of the support network were associated with more hospitalizations within the past year in a sample of adults 60 years of age and older residing in Canada.
Illness level or need.-Poor physical performance measured by the Short Physical Performance Battery was predictive of a higher rate of nonsurgical admission. A low physical component scale score and more activities of daily living limitations were predictive of both surgical and nonsurgical overnight hospital admission. Although need in African Americans might have been greater, there was lack of corresponding service utilization.
Limitations of the Current Investigation
The current findings were derived from self-reported hospital admissions data. Previous work comparing self-report data to administrative data has shown that participant reports underestimate the actual services utilized (33, 34) . Additionally, sample size constraints prevented an analysis of the predictors for specific reasons for admission. Investigation of individuals with a particular disease profile might have resulted in a different set of predictors. Time since diagnosis would be another indication of participants' willingness to seek treatment, another important factor in Anderson's model. Hospitalizations are unlike ambulatory care visits or use of preventive procedures such as mammography or flu shots in that they are more affected by a patient's health maintenance behaviors. Previous research hypothesizes that minorities may have personal preferences toward care seeking that differ from Caucasians (35, 36) . This pathway could not be assessed utilizing data from the University of Alabama at Birmingham Study of Aging as the primary focus of the study was mobility, and measures that assess preferences toward care seeking and undergoing surgical procedures were not assessed.
Conclusions
Andersen's model was effective in identifying measures predictive of health care utilization, which has been linked to physical health outcomes in older adults. Andersen suggests intervening on measures that have high mutability, the extent to which a given component can actually be altered to influence the distribution of health services (8) . The results of this investigation suggest that reductions of racial differences in domains that enable or deter service utilization such as social support, perceived discrimination, and having private insurance may lead to a minimization of delayed treatment seeking in older African American Medicare beneficiaries. Additional longitudinal studies building on these findings are needed to examine the multiple dimensions that lead to health disparities. Specifically, studies aimed to examine additional predictors of service utilizations such as individual differences in care seeking and physician preferences and determine if racial differences in service utilization lead to negative outcomes.
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